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Objective. Patients with rheumatoid arthritis (RA) in whom remission is achieved following combination therapy 
with methotrexate plus etanercept face an ongoing medication burden. This study was undertaken to investigate 
whether sustained remission achieved on combination therapy can be maintained with either methotrexate or etan­
ercept monotherapy, as assessed following discontinuation of one or the other medication from the combination.

Methods. Of the 371 adult patients with RA who received combination therapy with methotrexate plus etanercept, 
remission (defined as a Simplified Disease Activity Index [SDAI] score of ≤3.3) was sustained in 253 patients through 
a 24-week open-label period. These 253 patients then entered a 48-week, double-blind period and were randomized 
to receive either 1) methotrexate monotherapy (n = 101), 2) etanercept monotherapy (n = 101), or 3) methotrexate 
plus etanercept combination therapy (n = 51). Patients who subsequently experienced disease-worsening received 
rescue therapy with the combination regimen at the same dosages as used in the initial run-in period. The primary 
end point was the proportion of patients in whom SDAI-defined remission was maintained without disease-worsening 
at week 48 in the etanercept monotherapy group as compared to the methotrexate monotherapy group. Secondary 
end points included time to disease-worsening, and the proportion of patients in whom SDAI-defined remission was 
recaptured after initiation of rescue therapy.

Results. Baseline demographic and clinical characteristics of the RA patients were similar across the treatment 
groups. At week 48, SDAI-defined remission was maintained in significantly more patients in the etanercept 
monotherapy group than in the methotrexate monotherapy group (49.5% versus 28.7%; P = 0.004). Moreover, 
as a secondary end point, sustained SDAI-defined remission was achieved in significantly more patients who 
received combination therapy than in those who received methotrexate monotherapy (52.9% versus 28.7%; P = 
0.006). Time to disease-worsening was shorter in those who received methotrexate monotherapy than in those who 
received etanercept monotherapy or those who received combination therapy (each P < 0.001 versus methotrexate 
monotherapy). Among the patients who received rescue therapy, SDAI-defined remission was recaptured in 70–80% 
in each treatment group. No new safety signals were reported.

Conclusion. The efficacy of etanercept monotherapy was superior to that of methotrexate monotherapy and similar 
to that of combination therapy in maintaining remission in patients with RA. SDAI-defined remission was recaptured 
in most of the patients who were given rescue therapy. These data could inform decision-making when withdrawal of 
therapy is being considered to reduce treatment burden in patients with well-controlled RA.
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INTRODUCTION

In patients with rheumatoid arthritis (RA), remission became 
a more realistic and achievable goal with the introduction of tumor 
necrosis factor inhibitors (TNFi) (1–3). Combining a TNFi (such as 
etanercept) with methotrexate in the treatment of RA patients has 
resulted in a greater reduction in disease activity and decreased 
radiographic progression, as well as improvement in physical 
function, when compared to either therapy alone. Combination 
therapy has accordingly been established as a commonly used 
and effective regimen for achieving sustained remission and/or 
lowering disease activity in patients with RA (4–6).

For patients in whom stringent remission has been achieved and 
sustained, important questions remain about the need to continue 
combination therapy to maintain good disease control (3). Guidelines 
from the American College of Rheumatology (ACR) and European 
League Against Rheumatism (EULAR) recommend carefully tapering 
(though not stopping all) RA therapy for patients whose disease is in 
remission (7,8), but clear data are lacking on how best to manage 
this process. Informed guidance on minimizing therapy while main-
taining excellent disease control in RA would be of significant value 
for patients and physicians, especially considering the aging popula-
tion whose disease may be associated with more comorbidities and 
complex medication regimens, and also the safety and tolerability 
issues associated with long-term methotrexate use (9,10).

Prior studies examining how withdrawal of methotrexate or 
TNFi therapy (11–16) can impact disease control have had key 
limitations, including varying and inconsistent definitions of ade-
quate disease control/remission and lack of an initial observa-
tional period of sustained control (remission) prior to treatment 
reduction; both may be important factors for determining whether 
good disease control can be maintained after treatment with-
drawal (17,18). In addition, previous studies in which either a TNFi 
or methotrexate was withdrawn did not examine monotherapy 
strategies with either medication in a single, comparative study.

The Study of Etanercept and Methotrexate in Combination or 
as Monotherapy in Subjects with Rheumatoid Arthritis (SEAM-RA) 
is a randomized, double-blind, controlled trial designed to study 
patients with RA whose disease is in stable, stringently defined 
remission after having received combination therapy with etan-
ercept and methotrexate, and to rigorously investigate whether 
remission could be maintained with either etanercept or metho-
trexate monotherapy, as assessed after withdrawal of either treat-
ment. This study aimed to directly address questions of practical 
importance to patients and physicians, with the goal of simplifying 
care and minimizing the medication burden in patients with RA.

PATIENTS AND METHODS

Trial design and oversight. This international, multi
center study (19) consisted of a 24-week open-label run-in 
period, a 48-week randomized, controlled double-blind period, 

and a 30-day safety follow-up period for all enrolled patients (see 
the Supplementary Notes for a list of the primary investigators 
and study sites, available on the Arthritis & Rheumatology web-
site at http://onlin​elibr​ary.wiley.com/doi/10.1002/art.41589/
abstract). To be included in the SEAM-RA trial, patients with 
RA receiving combination therapy with methotrexate (dosage 
of 10–25 mg/week) plus etanercept (dosage of 50 mg/week) 
were required to have a score of ≤3.3 on the Simplified Disease 
Activity Index (SDAI; score range 0–86, with remission defined 
as ≤3.3, low disease activity as 3.4 to ≤11.0, moderate dis-
ease activity as 11.1 to 26, and high disease activity as >26) 
(20) at the time of screening, thereby satisfying the established 
ACR/EULAR criteria for remission (21). Once enrolled, patients 
continued combination therapy and entered a 24-week open-
label run-in period, to identify patients whose disease remained 
stable and in remission. These patients were then selected for 
randomization into the subsequent double-blind, treatment-
withdrawal period. Patients with an SDAI score of >3.3 and ≤11 
on 2 or more visits or an SDAI score of >11 at any time during 
the run-in period were ineligible for the double-blind period.

Patients in whom SDAI-defined remission was achieved at 
the end of the run-in period and who met the above-described 
eligibility criteria at a subsequent baseline visit for the double-blind 
period were randomized 2:2:1 via an Interactive Voice and Web 
Response System to subsequently receive, on a weekly basis, 
either 1) oral methotrexate plus subcutaneous placebo (i.e., etan-
ercept withdrawal), 2) subcutaneous etanercept plus oral placebo 
(i.e., methotrexate withdrawal), or 3) subcutaneous etanercept plus 
oral methotrexate (i.e., no change in therapy). During the double-
blind period, patients and investigators were blinded with regard 
to the treatment assignments, and randomization was based on 
a computer-generated randomization schedule (prepared by staff 
at Amgen Inc.). During the double-blind period, patients rand-
omized to receive methotrexate continued with the medication at 
the same dosage received during the screening and run-in period, 
and patients randomized to continue receiving etanercept received 
a dosage of 50 mg/week.

Randomized patients were considered to have disease-
worsening if they had increased disease activity based on an SDAI 
score of >3.3 and ≤11 on 2 consecutive visits at least 2 weeks 
apart, an SDAI score of >3.3 and ≤11 at any time on 3 or more 
separate visits, or an SDAI score of >11 at any time. Patients 
with disease-worsening received weekly rescue treatment with 
the combination of etanercept plus methotrexate (i.e., reestab-
lished or continued combination therapy using the same dosages 
received at the time of study enrollment).

During both the run-in and double-blind periods, etanercept 
(manufactured and supplied by Amgen Inc.) was administered 
using single-use, prefilled syringes in the dosages recommended 
in the prescribing information (22). Methotrexate (manufactured by 
Teva Pharmaceuticals and supplied by Amgen Inc.) was provided 
as 2.5-mg tablets during the run-in period and as 2.5-mg capsules 

http://onlinelibrary.wiley.com/doi/10.1002/art.41589/abstract
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(to enable blinding) during the double-blind treatment period. Folic 
acid was prescribed at a dosage of 5–7 mg per week.

All patients provided written informed consent to participate 
in the trial, and each participating site obtained approval of the 
study protocol from an Institutional Review Board/Independent 
Ethics Committee. The statistical analyses were performed by the 
study sponsor.

Trial population. Key eligibility criteria at the time of 
screening included age ≥18 years, having a history of RA (consist-
ent with the ACR/EULAR 2010 classification criteria [23]), having 
≥6 months of good disease control (according to investigator opin-
ion) before the run-in period, being in a state of disease remission 
based on an SDAI score of ≤3.3 at the time of screening (and at 
the end of the run-in period), having received etanercept at 50 mg 
weekly plus methotrexate at 10–25 mg weekly for ≥6 months, and 
having received a stable dose of oral methotrexate for ≥8 weeks 

prior to the first visit of the run-in period. Additional eligibility crite-
ria are listed in the Supplementary Notes (http://onlin​elibr​ary.wiley.
com/doi/10.1002/art.41589/​abstract).

End points for the double-blind period. During the 
double-blind period, patients were assessed on day 1 (base-
line) and then at weeks 12, 24, 36, and 48. The primary end 
point was the proportion of patients having achieved SDAI-
defined remission (an SDAI score of ≤3.3) without disease-
worsening at week 48 in the etanercept monotherapy group as 
compared to the methotrexate monotherapy group. Secondary 
end points included the proportion of patients who experienced 
SDAI-defined remission without disease-worsening at week 48 
in the combination therapy group as compared to the metho-
trexate monotherapy group. In those patients who experienced 
disease-worsening and were subsequently given rescue therapy, 
other secondary end points included the proportion of patients 

Figure 1.  Flow chart of patient distribution in the study. At screening, patients with rheumatoid arthritis receiving methotrexate plus etanercept 
(combination therapy) were required to have a Simplified Disease Activity Index (SDAI) score of ≤3.3. After enrollment, patients continued 
receiving combination therapy and entered a 24-week open-label, run-in period to identify patients in whom stable remission was achieved for 
randomization into the subsequent double-blind, treatment-withdrawal period. Patients with an SDAI score of >3.3 and ≤11 on 2 or more visits 
or an SDAI score of >11 at any time during the run-in period were ineligible for the double-blind period. Patients with SDAI-defined remission at 
the end of the run-in period and who met eligibility for the double-blind period were randomized 2:2:1 into 1 of the 3 treatment groups.

http://onlinelibrary.wiley.com/doi/10.1002/art.41589/abstract
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in whom SDAI-defined remission was recaptured after initia-
tion of rescue therapy, the SDAI scores in these patients over 
time after achievement of SDAI-defined remission, and the time 
to recapture SDAI-defined remission after initiation of rescue 
therapy. Safety end points included the percentage of patients 
who experienced adverse events, serious adverse events, fatal 
adverse events, and adverse events leading to withdrawal from 
the investigational product.

Statistical analysis. Data from prior treatment-withdrawal 
studies (12,16) were used to determine the SEAM-RA sample size. 
Based on a 2-sided chi-square test with 90% power to detect dif-
ferences (at a significance level of 0.05) and assuming an effect 
size of 22% between the etanercept and methotrexate monother-
apy groups, it was estimated that a sample size of 100 patients in 
the etanercept monotherapy group and 100 patients in the meth-
otrexate monotherapy group would be required. Assuming a 
30% attrition rate in the run-in period, it was estimated that ~358 
patients were needed for enrollment, so that 250 patients could 
be randomized.

Analyses of the primary and secondary efficacy end points 
used the primary analysis set of all randomized patients, and 
these analyses were conducted according to treatment assign-
ment. Analyses of safety end points used the safety analysis set 
of all randomized patients who received at least one dose of any 
investigational product, and these analyses were conducted 
according to the actual treatment received. Summary descriptive 

statistics were used for the baseline demographic and disease 
characteristics by treatment group.

For the primary end point, achievement of SDAI-defined 
remission at week 48 in patients in the etanercept monotherapy 
group was compared to that in the methotrexate monotherapy 
group, using a 2-sided chi-square test with a significance level of 
0.05. Nonresponder imputation was used for missing values at 
week 48. Patients who dropped out of the study or experienced 
disease-worsening were considered nonresponders. Secondary 
end points were analyzed using the observed data set.

RESULTS

Patient characteristics. Between February 20, 2015 and 
June 26, 2018, the SEAM-RA study enrolled 371 patients into 
the 24-week, open-label run-in period, during which they con-
tinued combination therapy with methotrexate plus etanercept 
(Figure 1). The 253 patients eligible for the 48-week double-blind 
period were randomized from August 10, 2015 to December 5, 
2018 to receive methotrexate monotherapy (101 patients), etan-
ercept monotherapy (101 patients), or methotrexate plus etaner-
cept (51 patients). The double-blind period was completed by 227 
patients (89.7%); the most common reason for discontinuing was 
withdrawal of consent (Figure 1). The last day of the study was 
December 6, 2019. Among the 371 enrolled patients, 181 (49%) 
were from the US, and 62% of these patients were randomized 
to the treatment-withdrawal period. The overall percentage of 

Table 1.  Demographic and clinical characteristics of the RA patients at baseline*

Characteristic

Methotrexate 
monotherapy  

(n = 101)

Etanercept 
monotherapy  

(n = 101)

Combination 
therapy  
(n = 51)

Female sex, no. (%) 76 (75.2) 77 (76.2) 40 (78.4)
Age, years 56.2 ± 11.4 54.8 ± 12.8 55.9 ± 12.6
White, no. (%) 92 (91.1) 86 (85.1) 42 (82.4)
BMI, kg/m2 27.8 ± 5.2 28.7 ± 5.7 28.7 ± 5.9
Duration of RA, years 9.7 ± 8.0 11.0 ± 7.4 10.3 ± 8.2
RF positive, no. (%) 59 (58.4) 64 (63.4) 35 (68.6)
Anti-CCP positive, no. (%) 66 (65.3) 67 (66.3) 35 (68.6)
Methotrexate dosage, mg/week 16.26 ± 4.56 15.97 ± 4.65 17.06 ± 4.99
Prednisone (≤5 mg daily), no. (%) 2 (2.0) 1 (1.0) 1 (2.0)
SDAI score 1.3 ± 1.0 1.3 ± 1.4 1.2 ± 1.2
Remission, no. (%)

SDAI† 96 (95.0) 93 (92.1) 49 (96.1)
Boolean (in 28 joints)† 83 (82.2) 84 (83.2) 41 (80.4)

Tender joint count (of 28 joints) 0.1 ± 0.4 0.1 ± 0.4 0.2 ± 0.5
Swollen joint count (of 28 joints) 0.1 ± 0.4 0.0 ± 0.2 0.0 ± 0.2
Physician global assessment (scale 0–10) 0.30 ± 0.38 0.31 ± 0.91 0.17 ± 0.26
Patient global assessment (scale 0–10) 0.44 ± 0.58 0.45 ± 0.77 0.35 ± 0.55
CRP, mg/dl 0.27 ± 0.40 0.34 ± 0.54 0.47 ± 1.00
HAQ DI, mean ± SEM 0.32 ± 0.04 0.26 ± 0.04 0.28 ± 0.06

* Except where indicated otherwise, values are the mean ± SD. RA = rheumatoid arthritis; BMI = body mass 
index; RF = rheumatoid factor; anti-CCP = anti–cyclic citrullinated peptide; CRP = C-reactive protein; HAQ DI = 
Health Assessment Questionnaire disability index (score range 0–3).
† Clinical remission being defined as a Simplified Disease Activity Index (SDAI) score of ≤3.3 (score range 
0–86) or meeting the Boolean criteria for remission according to the American College of Rheumatology/
European League Against Rheumatism remission criteria (21). 
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enrolled patients who were randomized was 68%, and in some 
countries, as high as ~90% of their enrolled patients were ran-
domized (in South Africa, 21 [91%] of 23 patients; in Poland, 19 
[90%] of 21 patients).

The demographic and clinical characteristics of the patients 
at baseline were generally similar across the 3 randomized treat-
ment groups (Table 1). Patients in each group were predominantly 
female and white, and the mean body mass index (BMI) of the 
study population was 28 kg/m2 (Table 1). At the time of random-
ization, the overall mean age was 56 years, the mean duration 
of RA was 10.3 years, the mean dosage of methotrexate was 
16.3 mg/week, the mean ± SD SDAI score was 1.3 ± 1.2, and the 
baseline mean ± SD Health Assessment Questionnaire disability 
index score (24) was 0.29 ± 0.03.

Maintenance of SDAI-defined remission. Analysis of 
the primary end point indicated that at week 48 of the double-
blind period, SDAI-defined remission was maintained with-
out disease-worsening in a significantly higher percentage of 
patients in the etanercept monotherapy group compared to 
the methotrexate monotherapy group (50 [49.5%] of 101 versus 
29 [28.7%] of 101; P = 0.004) (Figure 2). Similarly, the disease 
remained in SDAI-defined remission by week 48 in a significantly 
higher percentage of patients in the continued combination ther-
apy group compared to the methotrexate monotherapy group 
(27 [52.9%] of 51 versus 29 [28.7%] of 101; P = 0.006) (Figure 2).

A univariate logistic regression analysis of selected covariates 
at baseline, in the data set including all patients, indicated poten-
tial predictors of remission maintenance. A higher baseline SDAI 
score was associated with a lower likelihood of maintaining remis-
sion, and a status of rheumatoid factor positivity was associated 
with a lower ability to maintain remission; positivity for anti–cyclic 
citrullinated peptide antibodies showed a similar trend.

The BMI of the patients at baseline had a slight impact on 
remission maintenance, with a higher baseline BMI correlating 
with a decreased ability to maintain remission. Disease duration 
or prior duration of etanercept or methotrexate treatment was not 
shown to be a predictor of remission maintenance in this analysis 
(data not shown).

Disease-worsening and recapture of remission. Dur-
ing the 48-week double-blind period, the percentage of patients  
with disease-worsening was 63 (62.4%) of 101 in the methotrexate  
monotherapy group, 40 (39.6%) of 101 in the etanercept mono-
therapy group, and 18 (35.3%) of 51 in the combination therapy 
group. The median SDAI score at initiation of rescue therapy in 
each group was as follows: median 25.3 (interquartile range [IQR] 
15.0–35.0) in the methotrexate monotherapy group, median 
15.8 (IQR 7.7–32.1) in the etanercept monotherapy group, 
and median 14.0 (IQR 12.0–24.5) in the combination therapy 
group. The majority of patients who met the criteria for disease-
worsening during the 48-week double-blind period were identi-
fied based on having an SDAI score of >11 (84%, 75%, and 78%  
of patients in the methotrexate monotherapy, etanercept mono
therapy, and combination therapy groups, respectively). The 
highest SDAI scores in all 3 treatment groups occurred during 
the first 24 weeks of the double-blind period (see results in Sup-
plementary Figure 1, available on the Arthritis & Rheumatology 
website at http://onlin​elibr​ary.wiley.com/doi/10.1002/art.41589/​
abstract).

The time to disease-worsening was shorter in the methotrex-
ate monotherapy group compared to either the etanercept mono
therapy group (P < 0.001) or the combination therapy group 
(P < 0.001) (Figure 3). The differences between the methotrex-
ate monotherapy and etanercept monotherapy groups were dis-
cernible as early as 4 weeks.

The cumulative Kaplan-Meier estimate (with 95% confi-
dence interval [95% CI]) for the probability of not experiencing 
disease-worsening by week 48 was 38.0% (95% CI 28.2–47.6) in 
the methotrexate monotherapy group, 59.6% (95% CI 49.2–68.5) 
in the etanercept monotherapy group, and 65.2% (95% CI 49.9–
76.8) in the combination therapy group (see the Kaplan-Meier 
estimates at all time points in Supplementary Table 1, available on 
the Arthritis & Rheumatology website at http://onlin​elibr​ary.wiley.
com/doi/10.1002/art.41589/​abstract).

During the double-blind period, rescue therapy was given 
to 52 (52%) of 101 patients in the methotrexate monotherapy 
group, 36 (36%) of 101 in the etanercept monotherapy group, 

Figure 2.  Patients in whom remission (as defined by a Simplified 
Disease Activity Index [SDAI] score of ≤3.3) was achieved without 
disease-worsening at week 48. The primary end point was com
parison of the proportion of patients with SDAI-defined remission at 
week 48 between the etanercept and methotrexate monotherapy 
groups, among patients in the primary analysis set. A secondary 
end point was comparison of the methotrexate monotherapy and 
combination therapy groups. Missing data were imputed using non
responder imputation (patients with disease-worsening were con
sidered nonresponders). P values were estimated based on the 
chi-square test with continuity correction.

http://onlinelibrary.wiley.com/doi/10.1002/art.41589/abstract
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and 15 (29%) of 51 in the combination therapy group (a small 
number of patients who experienced disease-worsening with-
drew from the study prior to receiving rescue therapy). Of the 
patients who received rescue therapy, 86 (83.5%) of 103 had 
≥12 weeks of follow-up. The cumulative proportion of patients 
in whom SDAI-defined remission was recaptured after the initi-
ation of rescue therapy (administered in response to disease-
worsening) was 46%, 42%, and 47% by 12 weeks and 71%, 

75%, and 80% by the end of the study in the methotrexate mon-
otherapy, etanercept monotherapy, and combination therapy 
groups, respectively (Figure 4A). In comparison, the cumulative 
proportion of patients in whom SDAI-defined low disease activ-
ity was recaptured following rescue therapy was 71%, 81%, and 
73% by 12 weeks and 96%, 92%, and 100% by the end of the 
study in the methotrexate monotherapy, etanercept monother-
apy, and combination therapy groups, respectively (Figure 4B). 

Figure 3.  Kaplan-Meier curves of time to disease-worsening in the 3 treatment groups (in the primary analysis set). The censor bars represent 
patients who did not have disease-worsening at their last Simplified Disease Activity Index–defined remission assessment date. One patient 
discontinued treatment with methotrexate (MTX) on study day 0, and thus was no longer at risk and was censored. The median time to disease-
worsening in the etanercept (ETN) monotherapy (Mono) group and the combination (Combo) therapy group was not estimable (NE) because 
the cumulative event rate in these 2 groups at the end of the study period at 336 days (48 weeks) was 59.6% and 65.2%, respectively (i.e., did 
not reach or fall below 50%). *P values are nominal and compare the etanercept-containing groups with the methotrexate monotherapy group 
using a 2-sided log-rank test. 95% CI = 95% confidence interval.

Figure 4.  Cumulative proportion of patients in whom Simplified Disease Activity Index (SDAI)–defined remission (A) and low disease activity (B) 
were recaptured after initiation of rescue therapy (the rescue analysis set). The rescue analysis set consisted of 52 patients in the methotrexate 
(MTX) monotherapy (Mono) group, 36 patients in the etanercept (ETN) monotherapy group, and 15 patients in the combination (Combo) therapy 
group. On the X-axis, the value of 0 represents the time point of initiation of rescue therapy. Once SDAI-defined remission or low disease activity 
was recaptured, patient numbers remained as is for the subsequent weeks (even if remission or low disease activity status was lost at a later time).
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There was no difference in the cumulative time to recapture 
SDAI-defined remission between the 3 treatment groups (see 
Supplementary Figure 2, available on the Arthritis & Rheuma-
tology website at http://onlin​elibr​ary.wiley.com/doi/10.1002/
art.41589/​abstract).

Safety outcomes. No new safety signals with the use of  
methotrexate or etanercept were observed (Table 2). Over the 
double-blind period, rates of treatment-emergent adverse events, 
serious adverse events, and events leading to discontinuation of 
the investigational product were similar across the 3 treatment 
groups. No fatal adverse events occurred. The most common 
adverse events were infections and musculoskeletal and connec-
tive tissue disorders.

DISCUSSION

Results from the SEAM-RA trial show that in patients in 
whom sustained SDAI-defined remission was achieved following 
treatment with the combination of methotrexate and etanercept, 
withdrawal of methotrexate resulted in a significantly greater abil-
ity to maintain remission over 1 year compared to withdrawal of 
etanercept. In addition, in patients in whom methotrexate was 
withdrawn (i.e., group receiving etanercept monotherapy), mainte-
nance of remission was similar to that in the combination therapy 
group, and etanercept monotherapy was associated with a longer 
time to disease-worsening and a lower degree and proportion of 
patients with disease-worsening when compared to methotrex-
ate monotherapy.

Disease flares in the setting of treatment withdrawal are a 
key concern. Though flares occurred with therapy withdrawal, 
these study results overall are reassuring, in that they demon-
strate that when combination therapy was reinstituted following 
disease-worsening, remission was recaptured in the majority of 
patients in both treatment-withdrawal groups. Among all patients 
with disease-worsening, remission was recaptured in 70–80%, 
and low disease activity was recaptured in 90–100% by the end 
of the study. Patients receiving etanercept or methotrexate mono-
therapy achieved similar recapture rates to the combination ther-
apy group. The high rate of recapture achieved in the combination 
therapy group without a change in treatment has been previously 
observed (13). Among those patients in whom remission was  
recaptured, the median time to fully recapture remission after initi-
ation of rescue therapy was 11 weeks in the methotrexate mono
therapy group, 12 weeks in the etanercept monotherapy group, 
and 11.4 weeks in the combination therapy group. SDAI-defined 
low disease activity was recaptured in even more patients, with 
~70–80% of patients showing recapturing of low disease activity 
by 12 weeks after initiation of rescue therapy. Time to recapture 
remission may be shorter when these strategies are implemented 
in real-world clinical practice, as very few patients received pred-
nisone for disease flares in this trial. These results provide a con-
servative estimate as to how methotrexate plus etanercept can 
induce recapture of remission without the use of steroids.

A univariate analysis of selected covariates provided insights 
into potential predictors of maintaining remission, with data sug-
gesting that there is a greater potential likelihood of maintaining 
remission in seronegative patients with lower disease activity and 

Table 2.  Summary of safety results from the double-blind period (safety analysis set)*

Methotrexate 
monotherapy  

(n = 100)

Etanercept 
monotherapy  

(n = 99)

Combination 
therapy  
(n = 53)

All treatment-emergent AEs 63 (63.0) 55 (55.6) 33 (62.3)
Serious AEs 4 (4.0) 4 (4.0) 3 (5.7)
AEs leading to discontinuation 

of investigational product
3 (3.0) 2 (2.0) 0 (0.0)

Fatal AEs 0 (0.0) 0 (0.0) 0 (0.0)
AEs occurring in ≥5% of 

patients
Infections 28 (28.0) 31 (31.3) 14 (26.4)
Musculoskeletal and 

connective tissue disorders
33 (33.0) 19 (19.2) 11 (20.8)

Injury and procedural 
complications

10 (10.0) 9 (9.1) 3 (5.7)

Respiratory, thoracic, and 
mediastinal disorders

6 (6.0) 4 (4.0) 3 (5.7)

Gastrointestinal disorders 4 (4.0) 6 (6.1) 2 (3.8)
Nervous system disorders 5 (5.0) 4 (4.0) 2 (3.8)

* Values are the number (%) of patients. The safety analysis set comprises patients in whom actual treatment 
was received. Patients in the monotherapy groups were included in the combination therapy group for the 
safety analysis set if they additionally received at least one dose of the other drug (i.e., nonassigned) during 
the double-blind period. Adverse events (AEs) were captured from randomization through the safety follow-
up period (30 days after a patient’s end of study) and were categorized using the Medical Dictionary for 
Regulatory Activities version 2.2. Serious AEs included aortic pseudoaneurysm, reactive arthritis, pneumonia, 
respiratory syncytial virus infection, concussion, spinal fracture, (worsening of) rheumatoid arthritis, gastric 
ulcer hemorrhage, ankle fracture, osteoarthritis, and herpes zoster. 

http://onlinelibrary.wiley.com/doi/10.1002/art.41589/abstract
http://onlinelibrary.wiley.com/doi/10.1002/art.41589/abstract
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a lower BMI. However, further and more sophisticated analysis 
of factors associated with maintaining remission is beyond the 
scope of this report.

Several features of the study should be noted. The combi-
nation therapy group served as a comparator to the monother-
apy groups, and also showed the extent to which patients with 
sustained remission can experience disease-worsening over an 
extended period of time because of the inherent variability in RA 
disease activity. Consistent with the findings in a previous study 
(17), remission was not maintained in approximately one-half of 
the patients in the combination therapy group over the 48-week 
double-blind period. The majority of these patients met the cri
teria for disease-worsening, with a meaningful increase in disease 
activity (75–84% of patients having an SDAI score of >11) as 
opposed to multiple smaller fluctuations around an SDAI score 
of 3.3.

The etanercept monotherapy and combination therapy groups 
were not formally compared against each other, as the antic-
ipated modest difference would have required a prohibitive 
sample size to demonstrate definitively. By including the com-
bination therapy group, the study does provide meaningful 
information about the relative ability of etanercept to maintain 
remission.

Radiographs were not collected in the SEAM-RA trial. In 
the COMET trial (Comparison of methotrexate monotherapy 
with a combination of methotrexate and etanercept in active, 
early, moderate to severe RA), a difference in the proportion 
of patients with radiographic nonprogression was observed 
between the etanercept and methotrexate combination groups 
compared to the etanercept monotherapy group (16). However, 
the patients enrolled in the COMET trial had early disease, at a 
stage when there is a higher rate of radiographic progression, 
and the trial targeted remission defined by the Disease Activity 
Score in 28 joints, a less stringent definition of remission com-
pared to the SDAI definition of remission. Given that patients in 
the SEAM-RA trial had a relatively long duration of disease, a 
very good level of disease control, and rapid institution of rescue 
therapy upon disease-worsening, differences in radiographic 
progression between the 3 treatment groups would be small and 
challenging to detect. However, the inverse correlation between 
disease control and radiographic progression is well known (25), 
and etanercept monotherapy and etanercept plus methotrexate 
combination therapy have been shown to elicit better radio-
graphic outcomes as compared to methotrexate monotherapy 
(26,27).

Randomized patients had sustained good disease con-
trol for at least 1 year (6-month history plus 24-week observed 
run-in period) prior to therapy withdrawal, a duration designed to 
reflect the real-world clinical setting. This trial used the stringent 
SDAI definition of remission, which along with Boolean-defined 
remission, is both widely accepted and recommended by the 
ACR and EULAR (7,8) and accepted by the US Food and Drug 

Administration (28). Although SDAI-defined remission may be 
achievable in a relatively small proportion of RA patients, by 
adopting such a stringent criterion and enrolling patients in whom 
very good disease control has been sustained, with a mean 
SDAI score of 1.3 prior to randomization, this study investigated 
the effects of treatment withdrawal in near-ideal conditions. The 
study did not address gradual drug tapering, but the treatment-
withdrawal design in the setting of sustained stringent remission 
does provide a “best case” scenario for patients in whom reduc-
tion of therapy is being considered. Moreover, simply reducing 
therapy may not lessen the long-term safety concerns and the 
need for monitoring.

Overall, the results of the SEAM-RA study provide information 
on the likelihood of success of discontinuing methotrexate and 
can inform general decision-making around RA treatment strate-
gies. These results may be of particular interest to physicians and 
patients concerned about adverse events, such as nausea and 
fatigue, and long-term safety issues associated with methotrex-
ate (10,29). Differences among the various TNFi, in terms of the 
need for long-term administration of monotherapy as compared 
to combination therapy, have been reported and may be related, 
in part, to the differences in immunogenicity profiles, with etaner-
cept showing potential benefits (30–34). Thus, sustained efficacy, 
tolerability, and possible safety risks should be carefully weighed 
in clinical decisions related to treatment choice and withdrawal. 
The results from the SEAM-RA trial have practical implications 
and may inform decision-making for patients and physicians 
when withdrawal of therapy is being considered to reduce treat-
ment burden in the setting of well-controlled RA.
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